Impact of Parkinson's disease and dopaminergic medication on proprioceptive processing.
Increasing evidence suggests that the pathophysiology of movement disorders in Parkinson's disease (PD) includes deficits in sensory processing and integration. However, the exact nature of these deficits and the ability of dopamine medication to correct them have not been thoroughly examined in previous studies. For instance, it remains unclear whether PD patients have globally impaired sensorimotor integration functions or selective deficiencies in processing proprioception. We evaluated the specific deficits of PD patients in sensorimotor integration and proprioceptive processing by testing their ability to perform three-dimensional (3D) reaching movements in four conditions in which the sensory signals defining target and hand positions (visual and/or proprioceptive) varied. Ten healthy subjects and 11 PD patients, ON dopamine medication and in the OFF state, were tested. PD patients in the OFF state showed a greater mean level of 3D errors relative to controls when the only available sensory information about target and hand position came from proprioception, but this difference did not reach significance. This indicates that deficient proprioception is not an early key feature of PD. Interestingly, the inaccuracies of a number of PD subjects further increased in the ON medicated state relative to healthy controls when reaching to proprioceptively-defined targets, and this between group difference was statistically significant. However, dopamine medication did not consistently degrade the reaching accuracy of PD patients, with both negative and positive effects on accuracy of reaching to proprioceptive-defined targets. Together, these findings indicate that dopamine replacement therapy not only did not normalize sensorimotor performance to the level of controls, but also induced deficits in the processing of proprioceptive information in some of the PD patients tested. Furthermore, the diversity of effects of medication on accuracy of reaching to proprioceptively-defined targets supports the idea that dysfunction of dopaminergic circuits within the basal ganglia is not primarily responsible for the proprioceptive processing deficits of PD patients.